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Laboratory Animals," prepared by the Committee on Care and Use
of Laboratory Animals of the Institute of Laboratory Animal
Resources, National Research 7Tuncil (NIH Publication No. 86-23,
Revised 1985).
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Law 45 CFR 46,
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ANNUAL REPORT TO ARMY
April 30, 1992

I. Introduction

This is the first annual report for the extended follow-up of
patients originally enrolled in the VA CSP Study No. 298. The
original study was a 4-year, double-blind, placebo-controlled study
of the efficacy and safety of azidothymidine (AZT: 250 mg q 4 hr,
p.o.) for patients with symptomatic HIV infection and CD4 counts
between 200 and 500 cells/mmd. In that study we compared the
benefits and liabilities of initiating AZT early (i.e., at study
enrollment) versus initiating it late (i.e., when AIDS occurred or
CD4 counts declined to < 200 cells/mm’). That study ended in
January 1991, finding that early AZT therapy delays the progression
to AIDS but does not give a concomitant increase in survival time

[1].

The present study is a 3-year extended follow-up of the
patients who survived the original study. Its goals are to assess
early versus late AZT therapy in terms of long-term morbidity,
toxicity, and drug resistance. For this study, the dosage of AZT
is 500 mg daily, which accords with the dosage now recommended by
the manufacturer and the FDA.

IT. Study results

The results reported here are based on data collected as of
January 17, 1992. More than 70% of the 295 patients who were alive
at the end of Part I of the study agreed to participate in Part II.
Of these, almost 90% take AZT, and 12% some other anti-retroviral
agent (ddI, ddC). Ten percent are, or have been, enrolled in other
studies. Table 1 shows the status of patients by treatment group,
and Table 2 shows their status by hospital.

Unfortunately, many of the patients, as we follow them for
longer periods of time, are becoming sicker. This has resulted in
an increased death rate in the last year, although not an increased
rate of progression to AIDS.

Survival. Since January 19, 1991, when Part II of the study
began, there have been 18 deaths in the early-therapy group and 18
deaths in the late-therapy group. (The cumulative deaths for Part
I and Part II are 41 in the early-therapy group and 38 in the late-
therapy group, which is not a significant difference.) After an
AIDS diagnosis, the median survival is 17.3 months for the late-
therapy group and 13.7 months for the early-therapy group (p =
0.93), as shown in Figure 1.

Progressions. During Part II, there have been 9 progressions
to AIDS in the early-therapy group and 14 progressions in the late-
therapy group (the cumulative progressions for Part I and Part II
are 37 and 61 for the early- and late-therapy groups, respectively:




p = 0.009). Table 3 shows these progressions according to
treatment group as well as according to CD4 stratum at study entry,
race, and history of i.v. drug use. The early-therapy group
continues to have a substantial advantage over the late-therapy
group by experiencing a delay in the onset of AIDS. 1In the various
subgroups shown in Table 3, the relationships are much the same as
they were at the end of Part I, but with increased numbers of
events more of these are significant. The relative risks, reported
as early compared to late therapy, remain substantially the same as
they did at the end of Part I. The confidence intervals, however,
are shorter.

Viral Resistance. Peripheral blood mononuclear cells (PBMCs)
from 393 samples, and the virus recovered from 286 of them, have
been shipped to Walter Reed in two shipments. A fourth group of
specimens is currently being readied for shipment.

We are continuing to work on a case-control study of virus
resistance in collaboration with Burroughs Wellcome. We have
identified 45 pairs of patients, matched by their CD4 count and
length of exposure to AZT, in whom the case has progressed to AIDS
or has had a sustained fall in CD4 count and the control has not.
Currently 17 pairs have adequate information for a comparison.
Eleven of the pairs showed no difference. In the remaining 6 pairs
the case had resistant virus and the control had sensitive virus (p
= 0.04) [2].

Toxicity. Reports of toxicity remain minimal, especially with
the lower dosage now being used. Table 4 shows the toxicity
reports using the ECOG Toxicity Scale for the study overall (Part
A) as well as the reports that occurred before patients were
switched to open-label AZT (Part B). During most of Part I of the
study, patients were switched to open-label only after they had
progressed to AIDS or their CD4 counts had declined to below 200
cells/mm®. Late in Part I, however, patients on blinded drug were
given the option of switching to AZT [3], which some of them did.
In Part II, all patients receive open-label.

Other measures. We are developing a manuscript on the
quality of our patients' 1lives in Part 1I. Analyses are not
complete; however, we are looking at variables such &s weight
change, hospitalizations and days of limited activitv, and the
Sickness Impact Profile. In addition, for neuropsychological
information, we are collecting data from the Trails A and Trails B
tests, which we began administering at the beginning of Part II.
our neuropsychological consultant is of the opinion that these
tests, in particular the Trails B, may discriminate between the two
treatments over time.

Publications. The main findings from Part I were published in
The New England Journal of Medicine on February 13, 1992 [1]. Also, we have
submitted a paper on the "Ethical Dilemmas in Continuing a
Zidovudire Trial After Early Termination of Similar Studies," which




has been accepted by Controlled Clinical Trials [3]. We presented abstracts
at the latest meetings of the American Federation for Clinical
Research {4, 5] and the Interscience Conference on Antimicrobial
Agents and Chemotherapy [6]. We have submitted abstracts to the
upcoming International AIDS meeting, which have been accepted [2,
71, to the Society of General Internal Medicine [8], and to the
upcoming Interscience Conference on Antimicrobial Agents and
Chemotherapy [9]. Other manuscripts based on the results of Part
I are in preparation.

Administrative. The annual meeting of the study group was
held in February in Denver, CO. The Cochairmen and Biostatistician
for the study felt that the meeting was very informative and, in
addition, productive in stimulating ideas for additional data
analyses and, consequently, new manuscripts. Also in February, the
Data Monitoring Board reviewed the data. The comments of the Board
are enclosed as Appendix A.

III. Conclusion

Part II of the study is continuing well. Most of the original
patients are being followed on a regular basis. For those who are
not followed in our clinics, we regularly check the VA BIRLS
(Benefits and Information Retrieval and Location Service) for their
deaths. Also we continue to attempt locating patients who are lost
to the study and to keep abreast of their medical progress.
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TABLE 4
TOXICITY (from ECOG Toxicity Scale)

A) OVERALL
EARLY
Total
No. Duration
Episodes (months)

Leukopenia (# pts) 129

Mild 148 833
Moderate 49 666
Severe* 31 617
Mod/Sev 80 1283
Thrombocytopenia (# pts) 30
Mild 21 78
Moderate 11 170
Severe 4 64
Mod/Sev 15 234
Anemia (# pts) 48

Mild 38 129
Moderate 9 72
Severe 14 116
Mod/sev 23 188
Infection (# pts) 63

Mild 39 233
Moderate 67 168
Severe S 11
Mod/Sev 72 179
Hepatic (# pts) 73

Mild 59 274
Moderate 41 216
Severe 9 71
Mod/sev 50 287
Nausea (# pts) 13

Mild 88 435
Moderate 15 165
Severe 0 0
Mod/Sev 15 165
Diarrhea (# pts) 71

Mild 94 400
Mrderate 7 63
Severe 0 0
Mod/Sev 7 63

LATER
Total
No. Duration
Episodes (months)
138
154 879
S1 704
29 498
80 1102
45
40 166
16 190
4 35
20 225
40
35 96
20 113
9 74
29 187
68
27 185
59 156
15 37
74 193
65
65 240
24 163
8 123
32 286
55
54 222
29 121
3 41
32 162
48
66 830
S 7
1 8
6 15

*Severe = Severe or life threatening
Mod/Sev = Moderate, severe, or life threatening




TABLE 4 (continued)

TOXICITY (from ECOG Toxicity Scale)
B) BEFORE OPEN LABEL

BARLY LATER
Total Total
No. Duration No. Duration
Episodes (months) Episodes (months)

Leukopenia (# pts) 126 122

Mild 135 812 136 778
Moderate 45 628 35 559
Severer 31 617 20 391
Mod/Sev 76 1245 55 950
Thrombocytopenia (# pts) 27 34

Mild 18 66 27 110
Moderate 9 lea 12 155
Severe 4 64 3 28
Mod/Sev 13 228 15 183
Anemia (# pts) 35 16

Mild 27 97 14 41
Moderate 7 67 8 54
Severe 12 110 1 17
Mod/sev 19 i77 9 71
Infection (# pts) 58 57

Mild 3s 222 22 180
Moderate S8 158 47 139
Severe 3 7 9 23
Mod/Sev 61 165 56 162
Hepatic (# pts) 60 48

Mild 47 234 44 196
Moderate 34 195 19 108
Severe 8 71 6 115
Mod/sev 42 266 25 223
Nausea (# pts) 69 39

Mild 74 393 41 197
Moderate 14 164 14 60
Severe 0 0 2 36
Mod/Sev 14 164 16 96
Diarrhea (# pts) 62 36

Mild 76 322 47 756
Moderate 7 63 3 4
Severe 0 0 0 0
Mod/Sev 7 63 3 4

*Severe = Severe or life threatening
Mod/Sev = Moderate or severe or life threatening
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National Institutes of Health
National Cancer Institute
Bethesda, Maryland 20892

DATE: March 25, 1992 ‘
FROM: Chair of Data Monitoring Board M. ?k//
SUBJECT: Monitoring Report of February 26-27, 1992

TO: Drs. John Hamilton, Michael Simberkoff, Pamela Hartigan and
Mrs. Dorothea Collins and to Drs. John Bartlett, Paul Feorino,
Robert Redfield and Richard Roberts

The following suggestions were based on comments received through March
18th from the DMB members.

1. If at all possible, the summary patient status report for survival status
should include data from all patients, not just patients on part II. In
addition to using VA records, it might be helpful to inquire about
patient’s health by letter or telephone once or twice each year.

2. The case-control study of AZT resistance will determine whether
laboratory measures of resistance are associated with increased risk of
AIDS. Another question is whether early or late use of AZT promotes
more resistance. For this purpose, it might be useful to compare a
random sample of "early" patients with a random sample of "later"
patients, regardless of AIDS status.

3. In the next report, would it be possible to provide more insight into why
survival is as good in the "later AZT" group? One possible mechanism
is less low level toxicity (e.g. less nausea and weight loss; see figure on
page 67). Another possible mechanism is less AZT resistance. An
updated review of causes of death might be useful.

Members of the DMB send their congratulations to all those involved in VA
298. No member of the DMB expressed the need for a conference call.

APPENDIX A
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A CONTROLLED TRIAL OF EARLY VERSUS LATE TREATMENT WITH ZIDOVUDINE IN
SYMPTOMATIC HUMAN IMMUNODEFICIENCY VIRUS INFECTION

Results of the Veterans Affairs Cooperative Study

Jonux D. Hamiron, MLD., Pamera M. Hartican, PH.D., MicHagrl S, SiMBERKOFF, M.D.,
PuiLie L. Day, R.Pu., Giot R. Diamoxn, M.D., Gorpox M. Dickinson, M.D., Grorcre L. Drusano, M.D..
MEeRRrILL J. Ecorin, M.D. W, La~xce Georce, M.D., Frep M. Gorpin. M.D.,
Crirron A Hawkes, M.D.. Perer C. Jexsen, M.D., Nancy G. Krmvas, M.D., Any M. Lagriora, M D
CHrisTOPHER J. Lanarr, M.D., Wirtiam AL O'Brien, M.D. CHarces N. OstEr, M.D.,
Kext J. WeinsHoLD, PH.D., NELDA P. Wrav, NL.D., Svsan B. Zovra-Pazner, Pu.D.,
AND THE VETERANS AFFAIRS COOPERATIVE STUDY GRrOUP 0N AIDS TREATMENT®

Abstract Background. Zidovudine is recommended
for asymptomatic and early symptomatic human immuno-
deficiency virus (HIV) infection. The best time to initiate
zidovudine treatment remains uncertain, however, and
whether early treatment improves survival has not been
established.

Methods. We conducted a multicenter, randomized,
double-blind trial that compared early zidovudine therapy
(beginning at 1500 mg per day) with late therapy in HIV-
infected patients who were symptomatic and had CD4+
counts between 0.2x10° and 0.5x10° cells per liter (200
to 500 per cubic millimeter) at entry. Those assigned to
late therapy initially received placebo and began zidovu-
dine when their CD4+ counts fell below 0.2x109 per liter
(200 per cubic millimeter) or when the acquired immuno-
deficiency syndrome (AIDS) developed.

Results. During a mean follow-up period of more
than two years, there were 23 deaths in the early-therapy

LACEBO-controlled trials have demonstrated
that zidovudine reduces morbidity and mortality
when administered to patients with human immuno-
deficiency virus (HIV) infection late in the course of
their infection,' and that this drug also reduces mor-
bidity when administered to symptomatic” or asymp-
tomatic patients’ earlier in the course of infection. The
best time to initiate zidovudine therapy remains un-
known, however.!
We conducted a four-yvear, multicenter, random-
ized, double-blind trial to evaluate when to administer
zidovudine. Specifically, we wanted to determine the

From the Department of Veterans Affairs Medical Centers in Baltimore
(G.1..D.. M.J.E.), Durham, N.C. (J.D.H.). Houston (C.J.L.. N.P.W.), Los
Angeles (W.L.G., W.A.0.). Miami (GM.D.. NG.K.). New York (M.S.S..
G.R.D.. $.B.Z.-P.). San Francisco (P.C.J.), and Washington. D.C. (F.M.G.,
A M.L.). the Veterans Affairs Coordinating Centers in West Haven, Conn.
(P.M.H.) and Albuquerque. N.M. (P.L.D.): Duke University, Durham, N.C.
(K.J.W.). and the Walter Reed Army Hospital. Washington. D.C. (C.A.H.,
C.N.O ). Address reprint requests to Dr. Hamilton at the Veterans Affairs Medi-
cal Center, 508 Fulton St.. Durham, NC 27705.

Supported by the Cooperative Studies Program of the Medical Research Serv-
ice, Department of Veterans Affairs, Central Office, Washington, D.C.. and the
U.S. Army Medical Research and Development Command.

The opimons and asserttons contained herein are the private views of the
authors and are not to be construed as official or as reflecting the views ot the
Department of the Army or the Depariment of Defense

Presented i part at the annual meetings of the American Federation for Clini-
cal Research, Seattie, May 3 -6, 1991, and the Interscience Conference on Anti-
microbial Agents and Chemotherapy . Chicago. September 29 October 2, 1991

*The other members of the study group are listed i the appendix.

group (n = 170) and 20 deaths in the late-therapy group
(n = 168) (P = 0.48; relative risk [late vs. early], 0.81; 95
percent confidence interval, 0.44 to 1.59). In the early-
therapy group, 28 patients progressed to AIDS, as com-
pared with 48 in the late-therapy group (P = 0.02; rela-
tive risk, 1.76; 95 percent confidence interval, 1.1 to 2.8).
Early therapy increased the time until CD4+ counts fell
below 0.2x10° per liter (200 per cubic millimeter), and
it produced more ccnvercic. s from positive to negative
for serum p24 antigen. Early therapy was associated
with more anemia, leukopenia, nausea, vomiting, and di-
arrhea, whereas late therapy was associated with more
skin rash.

Conclusions. In symptomatic patients with HIV infec-
tion, early treatment with zidovudine delays progression to
AIDS, but in this controlled study it did not improve sur-
vival, and it was associated with more side effects. (N Engl
J Med 1992;326:437-43.)

long-term clinical benefits and lLabilities of carlier as
compared with later therapy in symptomatic patients
with HIV infection whose CD4+ counts were between
0.2X10” and 0.5X%10" cells per liter (200 to 500 per
cubic millimeter).

METHODS
Patient Population

Patients were selected from seven participating medical centers.
To be eligible tor the study. they had to have proved HIV intection
(as determined by enzvme-linked immunosorbent assay and West-
ern blot test). a peripheral-bluod CD4+ lvmphocyvte concentration
of 0.2x10" to 0.5X 10" per liter (200 to 500 per cubic millimeter) as
determined by two measurements performed at least two weeks
apart, and symptoms or signs of HIV infection. Required symp-
toms and signs included a history or the presence of thrush, oral
hairy leukoplakia. herpes zoster, unintentional weight loss of =10
pereent of body weight. unexplained persistent diarchea, fever
(temperature, Z38°C [ H00.5°F]). night sweats, faugue. dermatitis,
or lvmphadenopathy.

Patients were excluded if they had the acquired immunodeticien-
oy syndrome (AIDS) as defined by the Centers for Disease Control
(CDC). had received antiretroviral chemotherapy, or had any of
the following abnormal laboratory values: a creatinine tevel of more
than 177 pmol per liter (2.0 my per dealiter). hemoglohin level of
less than 39 mmol per hter (9.0 ¢ per dealiter), white-cell vonnt
below 20X 10" per liter 12000 per cubic nillimeterisor granolocyvie
count below 10X 10" per liter (1000 per cabic millimeters Patients
with unstable disease Geletined as active mlection o hospitalizaton
within the previous two weeks) and those who were considered
unreliable were also excluded

The protocol and consent torms were approved by the Human

Reprinted from the New England Journal of Medicine
326:437-443 (February 13). 1992




138 I'HE NEW ENGLAND JOURNAL OF MEDICINE

Rights Committee of the Cooperative Studies Program and by the
imvestigational review board ar cach participating hospital. All the
paticnts gave written informed consent,

Study Design and Treatment Regimens

At enrollment, we stratified patients according o their mean
CDE+ cell concentration tstratum b 0200 10" 1o 0299 10 cetls
perliter [200 10299 per cubie millimeter]: and stratum 2, 6.300% 10"
(0 0300 107 cells per liter [300 1o 300 per cubie millimeter) and
randomly assigned them wone of two treatments using a permuted-
blocks scheme: zidovadine for the entire study period tearly thera-
pyi or placebo tollowed by zidovudine when the patient’s CD4+
concentration tell to less than 0.2X 10" per liter (200 per cubic mitli-
metert or when AIDS developed tlate therapy). Patients received
250 mg of zidovudine or matching placebo by mouath every four
haurs 1500 my per davy, a dosage chosen to equal that adminis-
tered i the initial phase 1T trial.? Patients from both treatment arms
who reached aelinical or immunologic end point were switched
from blinded therapy to open-label zidovadine therapy at the same
dosage (100 my per dav).

Adverse effects were evaluated according o critenia estublished
by the Eastern Cooperative Oncology Group.” When an adverse
etlect occurred. the study medication was limited to every eight
hours (750 myg per day) or stopped. denending on the type and
severity ol the reaction. When symiptoms resolved or laboratory
medsures improved according to predefined criteria. the study
medication was resumed at either the original or the reduced dos-
ave. Additonal information on the protocol for adverse effects is
available elsewhere * T the adverse effect did not resolve, the study
medication was discontinued.

Modification of the Protocol

In June 19849, after the publication of new guidelines by the CDC.
the protocol was revised to allow prophvlaxis against Prewmocystis
carint pneumontia.’

In August 19849, the ATDS Clinical Trials Group announced the
termination of its placeho-controlled studies on zidovudine in
svmptomatic’ and asvmptomatic’ HIV infection. On the basis
of those stadies. the Antiviral Advisory Committee of the Food
and Drug Administration recommended that zidovudine therapy
he inidated for all patients with symptomatic or asymptomatic
HIV infection whose CD4+ concentrations were helow 0.5x 107
per liter (5000 per cubie milhmeter). Qur data-monttoring board
and its external advisors decided to continue our trial. to inform
in writing each studv patient of the hndings and recomnen-
dations of the AIDS Chnical Trials Group and the FDAL and o
obtain additional informed consent. Patents who did not wish to
continue receiving blinded therapy were oftered open-label zdo-
vadine.

Criteria for Response

Death and progression to AIDS" were the clinical end points of
this study. Our definition of dementia was based on suggested crite-
ra tor and staging of the ATDS dementia mmph-x," Y ATDS-related
death was detined as death associated with a current AIDS-defining
condition. Death with HIV progression was defined as death pre-
ceded by AIDS or an HEV-associated illness (e.g.. pneumococcal
bavcteremia and meningitis). increased symptoms., or a decrease in
the CD4+ concentration to less than 0.2X 107 per liter {200 per
cubic millimeter), The yimmunologic end point of the study was a
decrease in the CDE+ concentration to Jess than B.23 107 per liter

*Sce NAPS document no. 04933 for 16 pages of supplementary matenial.
Order from NAPS ¢/o0 Microfiche Publications. P.0O. Box 3513, Grand Central
Station, New York, NY [0163-3513. Remit in advance (in U.S. funds only)
$7.75 fur phutocopies or $4 tor microtiche. Outside the U.S. and Canada, add
postage of $4.50131.75 for microfiche postage). There is a $15 invoicing charge
for afl ordess filed before payment

el 13, 1992

(200 per cubie millimeter) on two successive measurements per-
formed six or more weeks apart.

Evalu=~tion and Follow-up

Both betore and during the study. all the patients were carefully
evaluated according taa strict protocol to rule out the presence of
an ATDS-dehining itiness. Additional information on the protocol tog
scereening for AIDS is available elsewhere * After randomization
and the initation of the blinded study medication. the patients
were seen at least monthly for a detaited historv, physical exam-
mation, and laboratory evaluations. Lymphocyie subgroups and
serum p24 antigen levels were measured at monihs 120 and Hand
at tour-month intervals thereafter. Plasma zidovodme concentra-
tions were measured bimonthly at random times within four hours
after dosing.

Data Management

Data collected at participating sites were sent to the study co-
chairman’s office and 1o the Couperative Studies Program Coordi-
nating Center tor review. Data vere keved in twice tor venficauon
and checked routinely for oudiers and ereoncous vatues. The study
cochairman reviewed the information on all clinical end points
(clinical data, pathological and radiologic materials. and the results
of laboratory studies) and referred relevant objective data to inde-
pendent blinded outside consultants.

Special Laboratory Studies

Lymphocvte phenotyping by How ovtometry was performed on
peripheral-blood mononuctear cells prepared on a Ficoll-Hypaque
gradient or by the whole-blood lvsis technique with monoclonal
reagents (Becton Dickinson, Mountainside, Calit.).

Serum p2+ antigen was measured at a central reference laborato-
ry with an antigen-capture enzyme-linked immunosorbent assay kit
(Dupont. Wilmington. Del.: lower limit of sensitivity. 10 pg per
milliliter}. Plasma zidovudine concentrations were measured at a
central reference laboratory by previously deseribed methods. !

Statistical Analysis

The comparability of the treatment groups was assessed by a chi-
square test or Fisher's exact test for discrete variables and by Stu-
dent’s t-test or the Wilcoxon rank-sum test for continuous vari-
ables. ' Time to toxicity, clinical end points, and immunologic end
points were estimated with Kaplan-Meier and proparnonal-haz-
ards regression methods. Stratified log-rank tests and proportional-
hazards models were used o compare treatment groups and o
estimate refative risks and confidence intervals, with adjustment for
the stratification according 1o CD 1+ cell concentration.'’ Qualita-
tive interactions were tested with the method developed by Gail and
Simon. " During the study. our data-monitoring board used a modi-
fied O Brien—Fleming boundary to adjust for repeated looks at the
data.!” Here, however, we report classic confidence intervals be-
cause they provide a useful summary of the evidence and the
amount of information on treatment effect. Throughout. we report
the refative risks comparing late treatment with early treatment.
Test statistics for comparisons of major end points were regarded as
significant if the P value was <0.05: test statistics for all other end
points or subgroups were vonsidered significant at a P level of (.01,
All primary analyses were performed an an intention-to-treat basis,
and all P values are two-tailed.

RESULTS
Base-Line Characteristics

A total of 338 patients were randomly assigned to
either carly therapy (170 patients) or late therapy (168
patients) from January 1987 to January 1990. This
number included 11 patients (4 in the earlv-therapy
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group and 7 in the late-therapy group) who did not
meet the eligibility criteria in minor wavs. The exclu-
sion of these 11 patients does not alter the conclusions
of the study.

The patients were on average 40 years old. They
were predominantly male and non-Hispanic white.
Sixty-three percent reported homosexual or bisexual
contacts without intravenous drug use, 16 percent re-
ported intravenous drug use, 9 percent were homosex-
ual or bisexual and used intravenous drugs, and 12
percent report d other risk factors. They had an aver-
age of three symptoms, a Karnofsky score of 89, and a
CD4+ concentration of 0.355X 10" per liter (355 per
cubic millimeter). Nineteen percent of them had p24
antigenemia. There were no statistically significant
imbalances between the treatment groups in the dis-
tribution of important covariates (Table ).

Folliow-up and Compliance

The overall mean follow-up periods for the early-
therapy and late-therapy groups were 27.2 and 28.2
months, respectively. For blinded therapy, the periods
were 14.8 and 13.9 months, respectively (P = 0.32).
Fifteen patients (nine in the early-therapy group and
six in the late-therapy group) were lost to follow-up.

In the early-therapy group, 79 patients switched to
open-label zidrvudine. 52 because of the protocol and
27 by choice. The 27 who switched by choice did so a
mean of 9.6 months before the end of the study. when
their median CD4+ count was 0.317X10" per liter
(317 per cubic millimeter). In the late-therapy group,
121 patients switched to open-label therapy, 82 be-
cause of the protocol and 39 by choice. The 39 who
switched by choice did so a mean of 10.2 months be-
fore the end of the studv, when their median CD4+
count was 0.304X10" per liter (304 per cubic milk-
meter).

Of the pauents eligible for prophvlaxis against
P. carinii pneumonia, 98 percent of the early-therapy
group (46 of 47) received it, as compared with 90
percent of the late-therapy group (34 of 60, P = 0.14).

The groups were equally compliant. Sixty-eight and
72 percent of the scheduled visits were made in the
early-therapy and late-therapy groups. respectively:
pill counts were 94 and 93 percent of expected: and 90
and 92 percent of the plasma zidovudine concentra-
tions were appropriate. During blinded treatment. the
early-therapy group had a mean increase of 13.35 {1in
mean corpuscular volume, as compared with an in-
crease of 0.086 1 in the group treated later. During
open-label treatment. the mean corpuscular volume
was on average 143 f1 above base line.

Clinical End Points

There were 43 deaths, 23 in the earlv-therapy group
and 20 in the late-therapy group (P = 0.48; relative
risk for late vs. carly therapy, 0.81; 95 pereent confi-
dence interval. 0.44 to 1.59) (Table 2). Most patients
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Table 1. Base-Line Characteristics of the Study Patients.*

Eakiy THE&apy Lare Trekapy
CHARACTERISTIC IN T T IN LR

Stratum — no. (Y0) of patients

1 49429 45427

2 120671 123473
Age at randomization (vr) 404294 4052108
Sex — no. (%) of patients

Male 169 (99) 166 199)

Female feh 2
Race — no. (%) of patients

Non-Hispanic white 107 (63) 111 i66)

Black or Hispanic 63 (37 57 (30
Risk group — no. (%) of patients

Homosexual or bisexual contact 103 (61 110 (65

Intravenous drug use RUNSE ] 24014

Homosexual or bisexual contact and 17 (Hhy i4(%)

intravenous drug use

Blood transfusion hERJ] EAR

Heterosexual contact 10 () 85y

Unknown 543 LR
No. of symptoms ozt 9 RIRES I}
Months since first symptom 6.1236.5 3602373
Symptom group — no. (%) of patients

Night sweats, tever, diarrhea. weight loss 9% 15%) 8K 132)

Herpes zoster. thrush. hairy leukoplakia 68 40y HEEM!

Dermatitis. tatigue. lymphadenopathy 160 (94) 151 t9y
Kamofsky score R¥.62K8.3 K% 4:88
CD4+ count (i/mm') IS99 7RI 3T =T60
Serum p24 antigen — no. (%) of patients?

Positive RINRLI] 32.419)

Negative 12875 13077y

*Plus- minus values are means =S

+Only 321 patients were tested for serum p24 antigen The percentages shown are of the total
patient zroup

who died had evidence of HIV progression even when
death was not attributed to AIDS. Only four patients
died without evidence of HIV progression: all were in
the early-therapy group. The causes were suicide.
murder, congestive heart failure, and large-cell undil-
ferentiated carcinoma. AIDS preceded 13 of the 23
deaths in the carly-therapy group and all 20 deaths in
the late-therapy group. Thus, all 10 of the deaths that

Table 2. Major Clinical End Points.

Eagiy Late P
THERAPY  THERAPY VALl f”

Rivanive Risa

Exnb Point 1955 Ol

0

Death 23 20 045 081041 59
AIDS related 13 12
Non-AIDS related
With HIV progression 6 R
Without HIV progression 4 0
Progression to AIDS 28 3% 02 1 7501.10-2 ROy
Kaposi's sarcoma 6 7
Lymphoma 1 6
P. carinii pneumonia [l s
Other opportunistic infection 8 14
Dementia 0 6
Wasting 2 il
Other illnesst 1 3
AIDS or death 38 48 (.25 1294084 147

*By log-rank test
ICl denotes contidence nters al

“The other tiness in the carly-therapy group was pneamowovcal memingitis, 10 the
late therapy group 1t was Hodgkin's discase tone patient) and nephrotic syndrome ttwo pa
tents)
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were not preceded by or assoctated with an ATDS-
defining event occurred in the earlv-therapy group.
There was a trend oward carlier non-AIDS-related
death in the earlv-therapy group. which was balanced
by earlier AIDS-related deaths in the late-therapy
group. Nineteen of the deaths in each group were pre-
ceded by atleast one C:D4+ count of less than 0.2x 10°
per liter (200 per cubic millimeter). The respective
survival rates at one, two, and three vears were 97, 93,
and 77 percent for ecarly therapy and 98. 95, and 83
percent for late therapy (Fig. 1.

The early-therapy group had 28 patients who pro-
gressed to AIDS. whereas the late-therapy group had
18 (P = 0.02: relative risk, 1.75: 95 percent confidence
interval, 1.1 to 2.8) (Table 2). Thirty-nine percent (11
of 28) of those treated early and 31 percent (15 of 18)
of those treated later had P. carinii pneumonia as their
tirst AIDS-defining condition. The proportion of pa-
tients in the early-therapy group who progressed to
AIDS and had at least one subsequent A1DS-detining
condition was 57 percent (16 of 28 as compared with
42 percent {20 of 48) in the late-therapy group
(P = 0.19). The respective percentages free off AIDS
at one, two, and three vears were 93, 84, and 82 per-
cent for carly therapy and 91, 79, and 65 percent for
late therapy (Fig. 2).

Of the 28 patients in the carly-therapy group
who progressed 1o ATDS. 13 (46 percent) subscquent-
v died. as compared with 20 (42 percent) of the
48 patients in the late-therapy group who progressed
to AIDS. The median ume from the diagnosis of
AIDS to death was 16 months in the early-thera-
py group and 19 months in the late-therapy group
(P =0287).

A CD4+ concentration of less than 0.2X10" per

14

08’

0.6

P =048

0.44

Proportion Surviving

0.2

400 600 800 1000 1200 1400
Study Day

0 200

No. at risk

Early 165 160 134 105 70 28 15
Late 164 162 136 111 74 33 14

Figure 1. Estimated Kaplan—Meier Distribution of Time to Death,
According to Study Group.
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Figure 2. Estimated Kaplan—Meier Distribution of Time to a Diag-
nosis of AIDS, According to Study Group.

liter (200 per cubic millimeter) preceded the AIDS-
defining events in 17 patients (61 percent) in the carly-
therapy group and in 35 patients (73 percent) in the
late-therapy group. A CD44 count was obtained
within four months before or two weeks alter a diagno-
sis of P. carinii pneumonia in 21 of 26 patients (81
percenit). In 19 (90 percent) of these pauvents. the
CD4+ concentration was less than 0.2X10" per liter
(200 per cubic millimeters.

Proportional-hazards models of the outcomes
showed that base-line age and CD4+ count were sig-
nificantly related to survival. but that Karnofsky
score, p24 antigen positivity, symptom count, and
medical center were not. By the same models, all these
variables were significantly related to progression to
AIDS. These effects were independent ol treatment.

Clinical End Points within Subgroups

A higher proportion of patients in stratum | than in
stratum 2 died (24 percent vs. 9 percent). and a higher
proportion progressed to AIDS (31 percent vs. 19 per-
cent). Although no treatment difference was signifi-
cant within strata, the trends for each end point were
similar to the overall results (‘Table 3).

Patients who were positive for p24 antigen at entry
were more likely to die or progress 1o AIDS (18 per-
cent and 33 percent, respectively) than patients who
were negative for the antigen (10 percent and 19 per-
cent). Although most treatment comparisons within
these subgroups showed no significant differences,
early treatment of patients who were negative for p24
antigen delaved the onset of AIDS (‘Table 3).

Intravenous drug use did not appear to be a major
factor in explaining the effects observed. Early therapy
significantly delaved progression to AIDS in patients
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Table 3. Majoi Clinical End Points, According to Subgroup.

P RetAarive
Exp PoINT Earty THERapy  Late THRRAPY Varce* Risk
NOQOOF NO O OF NGO OF NO OF
PATIENES BEVENIS PATIENTS £VENIS
Deuth
D4+ cells
200-299mm’ 16 Y 45 I 0.85 1.09
300-500;mm’ 124 14 123 9 0.25 0.62
Serum p24 antigen?
Positive il 7 32 4 V.35 0.54
Negative 12% 13 130 13 G.73 0.91
Intravenous drug use
Yes 51 7 41 2 0.10 0.37
No LY 16 127 18 0.97 0.96
Race or ethmue group
Hispanic 15 3 16 0 0.07 —
Black 48 6 41 2 0.15 0.36
Non-Hispanic white 107 14 RN} 18 0.79 1.42
Progression to AIDS
CD4+ count
200- 299 'mm* 16 9 45 19 0.06 213
00 500 mm* 124 19 122 29 0.12 1.59
Serum p24 antigen?
Positive RI 10 a2 11 (98 196
Negative 128 14 130 REY 000 222
Intravenous drug use
Yes Sl 11 41 10 .99 1.60
No 1Y 17 127 3% 0.01 2.50
Race or ethe group
Hispanic 15 4 16 3 0.44 0.66
Black 4K 8 41 10 0.70 1.25
Non-Hupanic white 107 16 I as 0.01 2.13

*By log rank test

SOnly 320 patieniy were tested for serum p24 antigen

who did not use intravenous drugs, but no other com-
parisons produced signilicant results (Tabie 3).

The racial and ethnie groups appeared to respond
differently to the uming of zidovudine therapy. Fewer
minority (black and Hispanic) patients died in the
late-therapy group (two deaths) than in the early-
therapy group (nmine deaths), but the difference was
not significant. Among non-Hispanic white patients,
early therapy significantly delayved the onset of AIDS
but had no effect on survival (Table 3). Minority pa-
tents were much more likely than white patients to
be intravenous drug users (H) percent vs. 10 percent,
respectively). Adjusting the tume-to-failure analyses
within racial and ethme groups for intravenous drug
use. however, had httle impact on either the treatment
effect or any possible effect of race or ethnic group.

The onlv subgroup analysis planned in advance was
a comparison within strata. The results of tests for
qualitative interaction with treatment were not signifi-
cant for either death or progression to AIDS in any
subgroup.

Immunologic and Virologic Results

As compared with late therapy, early therapy pro-
longed the time hefore CD4+ concentrations fell be-
low 0.2X 10" per liter (200 per cubic millimeter) and
were sustained at that level (P = 0.01). Changes in
C:D4+ counts from base-line values showed clear dif-
ferences between treatment groups over ume (Fig.
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3A). At 120 and 20 months, respecuvely, the mean
changes from base line were +0.0115, +0.0003, and
—0.0355x 10" cells per liter (+11.5. +0.3. and —35.5
per cubic millimeter) in the early-therapy group, but
—0.0086, —0.0487. and —0.0836x 10" cells per liter
{—8.6, —48.7. and —83.6 per cubic milhmeter) in the
late-therapy group.

At base line, 19.6 percent of the 321 patients tested
{93 percent of the total group of 338) were positive tor
serum p24 antigen. Of these. a higher proporton had
converted to seronegative at four months in the early-
therapy group than in the late-therapy group (15 of 19
vs. 6 of 17 [79 percent vs. 35 percent]), but the difler-
ence was not sustained thereafter (Fig. 3B).

Toxicity of Study Drugs

Leukopenia occurred in 82 percent of the patients
receiving early therapy and 77 percent of those receiv-
ing late therapy: 20 percent and 16 percent. respec-
uvelv. had anemia. Fourteen percent and 10 percent.
respectively, had severe leukopema (white-cell count,
<2.0X10" per hiter [2000 per cubic millimeter]: neu-
trophil count, <L.OX 10" per hter [ 1000 per cubic mil-
limeter]): and 5 percent and 2 percent had severe
anemia requiring transfusion. Nausea (or vomiting)
and diarrhea occurred more frequently in the early-
therapy group than in the late-therapy group (10 per-
cent vs. 23 percent, respectuvely: P<0.01). Skin rashes
were more common in the late-therapy group (58 per-
cent) than in the early-therapy group (147 percent.
P = 0.03). 'The proportions of patients with hemor-
rhage, fever, infection, peripheral neuropathy. genito-
urinary symptoms. or svmptoms or signs of heart.
tung, or liver discase did not differ significantly be-
tween the treatment groups.

The dosage of blinded study medication was re-
duced because of adverse reactions in 64 of the pa-
tients assigned to zidovudine (early therapy) and in 29
of those assigned to placebo (late therapyi (P<0.001).
In 11 of these patients in the carly-therapy group and
in 2 of those in the late-therapy group. the medication
was eventually discontinued (P<0.01). During blind-
ed therapy. one or more transfusions {range ol units
per patient, 2 to 46) were required in 14 patents, 12 1in
the early-therapy group and 2 in the late-therapy
group (P<0.01). After patients switched to open-label
therapy, 2 additional pauents in the early-therapy
group and 4 in the late-therapy group required trans-
fusions.

DiscussiOoN

The goal of our study was to compare the initiation
of zidovudine therapy early in the course of HIV in-
fection, when patients are symptomatic but have
CD4+ counts between 0.2X 10" and 0.5% 10" per hiter
(200 and 500 per cubic milhmeter), with initation
later on, when the CD3+ count is below 0.2 X107 per
liter (200 per cubic millimeter) or AIDS has devel-
oped. After more than two vears of follow-up. we
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Figure 3. Mean (+SE) Changes from Base Line in CD4 + Counts (Panel A) and Serum p24 Antigen Concentrations (Panel B).

Panel A shows results for all the study patients, and Panel B results for patients who were positive for p24 antigen at entry. Squares
denote the early-therapy group, and circles the late-therapy group.

found no difference in survival between the two treat-
ment groups. We can exclude anv large survival bene-
fit for the earlv-therapy regimen used in this study,
since the confidence intervals indicate that carly ther-
apy could provide no more than 1.6 times the benefit
of late therapy. but that late therapy could be as much
as 2 umes more heneficial than carly therapy. Exclud-
ing data on patients who died without HIV progres-
sion did not alter the overall conclusion that there is
no survival advantage for either treatment regimen.
We believe this conclusion to be generalizable, be-
cause our patients were representative of those in our
farge hospital system and similar to those seen in other
public facilities.

In the patients who received carly treatment we
found a significant reduction in progression to AIDS,
a finding that complements those of the placebo-con-
trolled studies conducted by the AIDS Clinical Trials
Group in symptomatic® and asymptomatic® patients.
In cur cende this henetit appeared to be greater in
patients with CD4+ counts below 0.3X10° per liter
(300 per cubic millimeter), in those who had no de-
tectable serum p24 antigen at entry, in those who had
not used intravenous drugs, and in non-Hispanic
whites.

Early zidovudine therapy slowed the progression to

AIDS but did not improve overall survival in our trial.
Once AIDS developed in patients receiving early ther-
apy, more of them tended to have multiple AIDS di-
agnoses, a slightly higher proportion died. and the
median survival ume was slightly shorter than in simi-
lar patients who recetved late therapy. The tume to
AIDS-related death or other death was similar in both
groups. The 18-month median overall survival after
an AIDS-defining diagnosis was similar to that seen in
another large series."” Furthermore, it must be recog-
nized that we compared earlier with later zidovudine
therapy according to a protocol designed so that no
patient would continue to receive placebo throughout
the follow-up period.

The CD4+ count was consistently higher in the
carly-therapy group throughout follow-up. This re-
sulted in a significant difference between groups in the
proportion of patients who were switched o open-
label zidovudine and a sustained difference in the
mean CD4+ count through 18 months.

We used a higher dosage of zidovudine than the
FDA currently recommends for patients like ours:
however. most published randomized studies have
had one arm with a dosage similar to ours." ' The
results of some of these studies have been used to
suggest that the benefits of low and high doses are
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cquivalent and that low doses are preterable because
they are less toxic. ™' If this is true, our results should
be applicable to low-dose therapy if they are not con-
founded by excess toxicity, Toxic reactions did oceur
in our patients. They were less frequent, however,
than those reported in the study by Richman etal., in
which patents received the same dosage as our pa-
tients but had more advanced disease.™ Also. our
study included a protocol tor lowering the dosage: the
number of patients in whom the Crug was actually
discontinued was small, however. It therefore seems
unlikely that adverse effects rebated o dosage could
compromise the conclustons of our study.

The different trends ' treatment response that
we noted among racial and ethnie groups were the
result of unplanned subgroup analyses. The results of
unplanned analvses must be regarded with caution
and skepticism and do not warrant differenual weat-
ment of minority patients. At most, we believe. the
results should be used to generate hvpotheses tor tu-
ture testing.

Our data raise anew the debate over the best time (0
imitiate zidovudine treatment in patients with svmpto-
matic HIV infection and CD4+ counts higher than
(3.2X 10" per liter (200 per cubic millimeter). On the
basis of our data and the reports of Fischl et al.” and
Volberding et al.." we believe that early zidovudine
therapy is an opuon that warrants consideration in
symptomatic or asvmptomatic patients with CD4+
counts of less than 0.5X 10" per liter (500 per cubic
millimeter). because iniiating therapy at that point
clearly delays AIDS-defining events. On the other
hand. the long-term effects of 2idovudine on the qual-
ity of hte. cumulative drug toxicity. the development
of drug resistance. and the cost of therapy have net
been fully clarified. Thus. because of the uncertainty
about long-term etlects and because no survival bene-
fit has been observed, we also believe that one may
consider delaving the initiation of zidovudine therapy
in patients whose condition is stable and whose CD4+
counts are between 0.2x 10" and 0.5 X 10" per liter (200
and 500 per cubic millimeter,.

We are indebted o the Burronghs Wellcome Company for its
donation of the drug and matching placebo tor this soudy.

APPENDIX

The ather members o the Veterans Alaire Cooperave Study
Group on AIDS Treatment were as follows:

Houston Veterans Affairs Medwal Center (VAMC) . M. Griffin,
K Harper. D Musher, A Pracock. Ro Rossen. ] Thomas, and
Jo Wilson: Lov Angel PAMC N Allsop. Co Austin, F. Crawford,
R. Endow. S, Finegold. J. Fleischman. M. Oliver. . Reeves. and
Coosdbars Meame VAMC RO Greenman, ] Meagher, ] Mix,
R Mendez, G Paperwalla. and MO Smithe New York 1AM
E. Batlev, W ELSadr, V. Gianakakos, N Haren, and J. O'Leany,
San Francisen VAMC: A Coteur, G Gilliland, R. Jalbert, M. Maro-

vichoand J 1 Zaedler: Walter Reed Aoy Hosputal . Washimaron 1o
D. Bille, G Ebersole. Eo Greenberg. B Ovadia, and J. Romen:
Wenkington, D C. VAMC PO Ackerson, P Kramer, MO Kraol,
M Majewskic JoScote MU Smiathe and M Wholev: Vet Hacen,
Conn.. Couperatice Studres Program Coordinating Center: 1. Collins,
Mo Antonelli, A Cross, A DeRosa, T Economou. ML Edgington,
P. Ferruca., Lo Franklin, and S, Marcinauskis: Durham. N C..
PAMC Cochairrman’s Opfee: B. Cox. Do Novikic PO Spives, and
N Willtarmes: Duke Cmizeraty Piralogy Center: Co Compton, T Doame
mond. A, Langlois. T, Matthews, I Rudoll. and G van der Horst:
Uncersity uf Marsland Pharmacology Laborators: M. Rosen and
H. Suinditords Albuguerque. N M. Cooperatice Studies Program Pharmac,
Caordinating Center: M. Sather, G Haakenson. SO Simmpson. Lo Rich-
ards. R. Pelter. and R Jaurequi: Comsaftants: R. Price. RO Volhmer.
and W Van Gorp: Data Monitoring Board: N Gail ccha;. .G
Bartlett, Po Fearino, Ro Redtield, R Roberts, and v Rubenstein,
Human Rights Committee: J. Messare, o Evans, B Katheo Vo Ma-
renta, | Niederman, and W, Pricchet and Adivory Panel: 1. De-
Mets. Eo Diazs W Pritchero NOSpritzs and RO Wengel
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